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Clover Ley Farming 
ROOT DISEASES IN WHEAT ON CLOVER LEY 
—Factors Under Investigation 
3. THE EFFECT OF SEEDING RATE 
By S. C. CHAMBERS, M.Sc., Plant Pathologist 
R 
The effect of seeding rate on the incidence of root 
diseases in wheat crops has been studied in field trials 
at the Esperance Downs Research Station. Results over 
the past two years suggest that root rots are more 
prevalent in crops sown at higher seeding rates. 
OOT DISEASES of wheat are caused by a number of fungi which, in the absence 
of cereal crops, live on the grasses associated with clover ley. 
Control is difficult, especially as none of 
the wheat varieties grown in Western 
Australia are *• _-ocant to these organisms. 
There is evidence, however that root rots 
can be considerably reduced under local 
conditions by adopting rotations which 
lower the amount of fungal inoculum in 
the soil (Chambers, 1962a). 
According to Glynne (1950) a reduction 
of one root disease in wheat was achieved 
at Rothamstead, England by lowering the 
seeding rate. As there was no local data 
on this aspect, field trials were undertaken 
on clover ley at Esperance Downs Research 
Station to obtain information on the effect 
of seeding rate on root diseases. 
1960 Experiment 
This was multifactorial in design and in-
cluded four replications of four different 
seeding rates—10, 30, 50 and 90 lb. per 
acre. 
The individual plots were 600 by 12.5 
links and were first ploughed on June 16, 
1960. All plots were again cultivated just 
before seeding on June 30, 1960. 
The incidence of root diseases was 
evaluated by the method described pre-
viously (Chambers 1962a). As stooling 
varied with rate of seeding, the total num-
ber of stools were recorded for each sample. 
1961 Experiment 
In this experiment the design was a 
simple randomisation of three seeding 
rates (20, 45 and 90 lb. per acre), within 
each of four replications. 
Each plot was 300 by 12.5 links and was 
first broken up with a mouldboard plough 
on April 20, 1961. The plots were lightly 
cultivated again just before seeding on 
June 27, 1961. Emergence counts were 
made on July 12, 1961 and the distance 
between seedlings from sowing at 20, 45 
and 90 lb. per acre was estimated as 7.5 in., 
3.6 in. and 1.8 in. respectively. 
The incidence of root diseases was 
assessed in October, 1961 by the modified 
method (Chambers 1962b) described in the 
previous article. 
Results 
The most common fungi associated with 
root rotting in both seasons were Ophio-
bolus graminis and Fusarium avenaceum. 
Analyses of their incidence in relation to 
rate of seeding is given in Tables 1 and 2. 
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A number of other fungi including 
Curvularia spicifera, F. sporotrichioides, 
Helminthosporium sativum and Rhizoc-
tonia solani, were detected, but only in 
trace amounts. 
TABLE 1 
Incidence of Root Pathogens in relation 
to Seeding Rate, 1960 Experiment 
Eate of 
Seeding 
(Ib./acre) 
Percentage of Stools 
affected bv 
Analysis of data using 
transformation are sin 
percentage 
Ophioboltu 
graminis 
Ftuarium 
MMMMWM 
Ophioboltu Ftuarium 
avenaceum 
50 
90 
6 -9 
1 3 1 
2 5 - 4 
40 -6 
6-6 
10-5 
17-7 
25-3 
15-2 
20 -1 
30-3 
39-4 
14-2 
16-9 
24 -0 
3 0 0 
Differences 
flcance 
for signi- 0 -05 
0 0 1 
7-5 
11-1 
7-1 
10-5 
TABLE 2 
Incidence of Root Pathogens in relation 
to Seeding Rate, 1961 Experiment 
S a t e of 
Seeding 
lb./acre) 
Stools per 2,000 affected 
by 
Analysis of data using 
transformation X£ 
Ophioboltu 
graminis \ 
Ftuarium 
avtnaceum 
Ophioboltu 
graminU 
Ftuarium 
avtnaceum 
20 
45 
90 
Differences 
ficance 
17-8 
37 -5 
79 -5 
for signi-
54-5 
97-5 
125-8 
P = 0-05 
P - 0-01 
4 -2 
6 1 
8 -8 
2 - 4 
3 -6 
7 -4 
9 -9 
11 -2 
1-7 
2 -6 
DISCUSSION 
The results in Tables 1 and 2 support 
the observations by Glynne (1950) that 
thin sowing decreases infection from 
O. graminis, the cause of take-all in 
wheat. 
Seeding Rate: 
The seeding rate for wheat recom-
mended by the Department of Agriculture 
is 40 to 45 lb. per acre, but some growers 
use a higher rate to control weed growth. 
In view of the results of these experiments 
this seems inadvisable, especially in areas 
where take-all is a problem. 
Spread of Take-all and Heavy Seeding: 
It is not fully known why heavy seeding 
increases the amount of root rot. How-
ever, Padwick (1935) reported the spread 
of take-all was assisted by the presence 
of living susceptible roots in the soil. It 
may therefore be assumed that the spread 
of take-all would be increased with heavy 
seeding because of the greater density of 
root systems. 
Light Seeding and Vigorous Root Growth: 
Glynne (1957) has indicated that light 
seeding would increase the amount of soil 
available to the individual plant for 
nutrient absorption and root growth. 
This would enable plants to grow more 
vigorously and produce new roots to re-
place those destroyed by take-all. As a 
result, the effects of the disease may be 
reduced. 
From the data presented it is evident 
that F. avenaceum also becomes more 
prevalent when crops are sown at higher 
seeding rates. However, earlier work 
suggests this organism is of less import-
ance than O. graminis in root rot of wheat. 
Weed Control: 
Finally it is emphasised that these ex-
periments have been carried out on well 
prepared land with good weed control. 
Good weed control is essential for the 
maximum control of take-all by this 
method. Lighter seeding favours weed 
growth and many grass weeds are also 
hosts of root rot organisms. 
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